Visco-elastic tube law
The nonlinear 1-D equations of incompressible and axisymmetric flow in Voigt-type visco-elastic vessels considered in this study are an extension of the 1-D formulation developed by Sherwin et al. (2003) and Alastruey (2006) . Here the dynamics of the arterial wall were modelled using a generalised string model of the form (Quarteroni et al., 2000; Formaggia et al., 2003 )
The assumptions and parameters of this model are the same as those described in Section 2.1. In addition, P ext is the external pressure, ρ w (x) the wall mass density and a(x) a coefficient related to the longitudinal pre-stress state of the vessel. Assuming P ext = 0 and neglecting the inertia and longitudinal pre-stress terms yield the visco-elastic tube law shown in Eq. (1).
Numerical solution
A discontinuous Galerkin scheme was used to solve the equations in (1) in the 55-artery network in Fig. 1 . This is a convenient scheme for high-order discretisation of convection-dominated flows (Cockburn and Shu, 1998) , such as arterial flows. It allows us to propagate waves of different frequencies without suffering from excessive dispersion and diffusion errors.
The equations in (1) can be written in the following conservative form e=1 Ω e = Ω, is given by (Alastruey, 2006) 
for all ψ δ in V δ , where (u, v) Ω = Ω uv dx is the standard L 2 (Ω) inner product, U δ and ψ δ denote the approximation of U and test functions ψ, respectively, in the finite space V δ of piecewise polynomial vector functions (they may be discontinuous across inter-element boundaries), and
v is the approximation of the flux at the interface.
The term F u e was treated through the solution of a Riemann problem, as described by Alastruey (2006) . The term F u v requires a different treatment. Various ways of dealing with this term were analysed by Zienkiewicz et al. (2003) . Here, F u v at the inter-element boundaries was approximated as
at the inlet of the domain and
at the outlet, so that
The expansion bases were selected to be a polynomial space of order P and the solution was expanded on each region Ω e in terms of Legendre polynomials L p (ξ); i.e.
where U p e (t) are the expansion coefficients. Following standard finite element techniques, the following elemental affine mapping was introduced,
with ξ in the reference element
The choice of discontinuous discrete solution and test functions allows us to decouple the problem on each element, the only link coming through the boundary fluxes. Legendre polynomials are particularly convenient because the basis is orthogonal with respect to the L 2 (Ω e ) inner product. Visco-elasticity was neglected at the boundary conditions of the network and the junctions, which were implemented as described in Alastruey (2006) for both the purely elastic and visco-elastic models. The discretisation in time was performed by a second-order Adams-Bashforth scheme.
Physiological data
The physiological data of the 55 arteries in Fig. 1 were taken from Alastruey (2010) and are shown in Tables 1  to 2 The last two columns of Table 1 show these coefficients at the inlet and outlet of segments connected to junctions. Table 1 : Length, initial radius and wave speed of each arterial segment in the 55-artery network in Fig. 1 . The last two columns show the reflection coefficients at the inlet and outlet of segments connected to junctions. The radii and wave speeds in brackets yield well-matched junctions for forward-travelling waves (with R f = 0.000 at the outlets of internal segments 
